J. K. SHAH CLASSES/ SYJC MATHS- | SOLUTION: SET 1

Q1.
01. [ sin? x dx
1 - cos2x = 2sin®x
.2 _
sin“x = 1 - cos2x
2
BACK IN THE SUM
= [ 1 - cos 2x dx
Y 2
= L[xfsin2x]+c
2 2
= X - sin2x +c¢
2 4
02.
[ 1 dx
7 x2 +8x + 20
[i(S)] 2 - 16
2
= [ 1 dx
7 x2 4+ 8x+ 16 + 20 - 16
= [ 1 dx
7 (x+4)2+4
= [ 1 dx
7 (x + 4)2 + 22
= 1 tan~1 X + cC
a a
= 1 tan"! x +4 + ¢
2 2
03.
secx . tanx dx
7 3secx + 5
LET
3secx + 5 = t
3secx.tanx.dx = dt

04.

05.
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c.secx.tanx.dx = dt

NOW THE SUM IS

\A”

1
[+
1 1 dt
3 JT

wlo.
e

7

1 log|t]|+c

1 log | 3secx+ 5| +c¢

[ 1 dx
T Ja - 36x2
[ 1 dx

1 sin -1 6x + ¢
6 2
COEFF. OF X

1 sin713x + C

J e* secx(1 + tanx) dx

g
J eX (secx + secx.tanx) dx

d sec x = sec x .tan x
dx

HENCE THE SUM IS

r

J eX [f(x) + f’(x)] dx
eX f(x) + ¢

eX secx +c¢




07.

08.

06.

J X .sinx .dx

-

Q2. A

01.

P
XJ sin x dx - [i ersinxdx] dx
dx

r

X.(-cos X) - J 1 .(- cos x) dx

-X.C0S X + sin x
-
| log x .dx
J
flogx.l.dx
-
p
Iogx|1dx - [
J
logx.x - 1

+ c

d log x |r1 dx] dx
dx 7

x dx

x log x —Jrl dx

x.logx - x + ¢

J Jd4 - 9x2  dx
[ @2 - 602

L[3_x~l (2)%2 - (3x)2 +
3

2

1\4—9x2 +
2

02.
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ATTEMPT ANY 2 OUT OF 3

sin x  dx

/ 1 - sin x

[ sin x x 1 + sin x dx

7

1 - sin x 1 + sin x

[ sin x + sin®x  dx

7
1- sinzx

[ sin x + sin®x  dx

’ cos?x

[sinx + sin2x
7

COSZX 2

]dx

[ (sec x . tan x + tanzx) dx

7

Cos™ X

[ (sec x .tan x + sec’x - 1) dx

secx + tanx + ¢

-
e [ X dx
J L(x + 1)?
(exfx+11]dx
2
P, L (x+1)
X x+1 - 1 dx
) L (x+ 1) (x + 1)2
(ex( 1 + -1 dx
J Lx+1 (x+1)2
d 1 = -1
dx x + 1 (x+1)2

Jf eX [f(x) + f’(x)] dx

eX f(x) + ¢

eX 1 o+ ¢
X+ 1
eX +
X+ 1




03.

Q2.

01.

[

7

[

COSX dx

\| sinx — 2sinx + 5

PUT sinx =t
cos x . dx = dt
THE SUM IS
1 dt

Tl oateresoa

log

log

log

log

[

[

1 dt

Tl-niea

1 dt

Tl o222

+ C

‘t+\t2+a2

t-1 +J(t-1)%+ 22

+ C

t-1 +J t2-2t+5 ‘ + C

ATTEMPT ANY 2 OUT OF 3

sec?x dx

’ tan?x - 4 tanx — 12

[

s

PUT tanx =t
sec? x.dx = dt
THE SUM IS
1 dx
t2 - 4t-12
[1(4)]2 = 4
2

02.

sinx -1 +\|sin2x—25inx+5| + C
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| log(1 + x2).dx
J

-
2 r
Iog(1+x)|1dx—

froc ]|

x. log(1l + x2)

x. log(l + x2)

x. log(1l + x2)

x. log(l + x2) -

x. log(1l + x2) -

1 dt
2 - 4t+ 4 —12-4
1 dt
(t-2)%2-16
1 dt
(t - 2)2 - 42
1 log|t-a + c
2a t+ a
1 log|t-2-4 | +c
2(4) t-2+4
1 log t6‘
8 t+2
1 log tanx - 6
8 tanx + 2
s

= ( log(1 + x2). 1dx
J

.
_d log(1 + x?) |1 dx] dx
dx 4

- 2X . X dx
1+ x%
J
-
- 2 x2 dx
1+ x2.
J

2|1+ x%-1.dx
2
) 1+ x°.
p
- 2 1 - 1 dx
1+x2
2 [x - tan_lx]+ C
2X  + 2tan’1x+ C




03.

RESUBS.

1 + logx dx

x(2 + logx)(3 + logx)

SOLUTION
logx = t s 1.dx = dt
X
P
= J 1 + t dt
2 +t)(3+1)
1+t = A + B
2+ t)3+1t) 2 +t 3+t
1+t = A3 +t) + B(2+1t)
Put t=-3
1-3 = B(2 - 3)
-2 = B(-1)
Put t=-2
1-2 = A(3 - 2)
-1 = A1)
HENCE
1+t = -1 + 2
2+t)3+1t) 2+t 3+t

BACK IN THE SUM

= —log|2 +t] + 2log|3 +¢t] + c

= - log|2 + logx] + 2 log|3 + logx| + ¢
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Q3. A ATTEMPT ANY 2 OUT OF 3
01.
4
I = 3x+5 dx (1)
3{x+5 + 3] 9-x
0
a a
USING Jf(x)dx = Jf(a—x) dx
0 0
CHANGE ‘x’ TO ‘4 — x’
4
1 = 3Ja-x+5 dx
a-x+5 + 3J9-@14-x
0
4
I = 39 - x dx
3Jo-x + Jo-4+x
0
4
I = 319 - x dx +(2)
3J9fx + 3 5+x
0
(1) +(2)
4
21 = [ 3x+5 + 3] 9-x dx
3{x+5 + 3] 9-x
0
4
lejl dx
0
4
21 = [x]
0
21 = 4-0
21 = 4
I = 2

02.
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21

21

21

21

21

21

n/3
dx

.3 Cos X

3[cos x + 3[ sinx

n/6

b

.
USING Jf(X) dx
a

b

:jf(a+b—x)
b

WE CHANGE
WE CHANGE ‘x’ TO ‘n/2 — x’

n/3

\3 cos (n/2-x)

‘x' TO ‘n/6 + n/3 —x" .

dx

e.

(

J
n/6

{l cos (n/2-x) + {| sin(m/2-x)

n/3
e

J

n/6

3

sin x dx

3\|sinx +3\|cosx

(1)+(2)

n/3

(

J
n/6

i]cosx +E]sinx

3 CcoS X +3. sin x

dx

n/3
r

Jldx

n/6

n/3

)

n/6

I-r
36

. (2)




4 01. 3
r 1 dx I = J 1 dx
oo 2
J J4x - %2 ! X + N9 -x
0
Put x = 3sin 0 when x = 3
4 dx = 3cos 0 sin0g =1
- 1 dx do 0 =n/2
J dx = 3cos 06 do
JOo- (- ax+4)+4 when x = 0
0 sin6 =0
06=0
4
P
J 1 dx /2
4 - (x-2)% I = 1 3cos 6 d6
0 3sin 6 N9 - 9sin?e
0
4
r 1 dx n/2
I = 3cos 0 do
J J2%- (x - 2)2 \,72
0 3sin 6 N9 (1- sin“0)
0
4
sin “1(x -2 w2
2 I = 3cos 0 de
0 3sin 0 +\| 9 cos0
0
sin 1[4—2] ~ sin 1[0—2] ,
n/
2 2 e
I = 3cos 0 de
3sin @ + 3cos 0
sin -1 2 - sin -1 [— 2] 0
(2] ;
n/2
I = cos 0 dO .ueuie (1)
— 1 sin® + cos 6
sin 1 - sin (-1)
0
a a
sin 11 + sin 11 USING J f(x)dx = J f(a — x) dx
0 0
2sin 1 1 WE CHANGE ‘0’ TO ‘m/2 — 0"
n/2
2. n
> I = cos (n/2-0) de
cos (n/2-0) + sin (n/2-0)
n 0
/2
I = sin 0 (o [ . (2)
ATTEMPT ANY 2 OUT OF 3 sin® + cos 6
0
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02.

21

21

21

21

(1) + (2)
n/2
do

cos 6 + sino©

cos O + sino©

n/2
e

()lde

n/2

n/4

xz(l - x)l/2 dx

O\'_\l—*

a

a
USING J f(x)dx = J f(a — x) dx
0 0

WE CHANGE *x’ TO ‘1 - x’
L

J (1 -x)%.x172 dx

0

[

(1-2x + x2). x1/2dx

03.
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I = 213/2_ 4 152 4 o 1772
3 5 7
= 2-4+2
3 5 7
I = 2 [i - 2+ 1]
3 5 7.
I = 2 [35 -42 + 15]
105
I = 2 8
105
I = 16
105
/2
s .
SinX.COSX dx
J (2sinx + 1).(sinx + 1)
0
sinx =t x=0 ,t=sin0=0
cos x . dx = dt X=mn, t=sin n =
2 2
THE SUM IS
L
t dt
J t+ 1)(t+ 1)
0
t = A + B
t+ 1)(t+ 1) 2t + 1 t+ 1

-+
1}

A(t + 1) + B(2t + 1)

Putt= -1
-1 = B(-2 + 1)
-1 = B(-1)
1 = B
Putt = — 1/2
-1/2 = A(-1/2 + 1)
-1/2 = A(1/2)
-1 = A
HENCE
t = -1 + 1
(2t + 1)(t + 1) 2t + 1 t+ 1




BACK IN THE SUM

1
[—1 log [2t + 1| + log |t + 1] ]

2
0

[—1 log 3 + log 2] —[—1 log 1 + log 1]
2 2

log2 - 1log3 (logl1=0)
2

2log 2 - log3
2

log 4 — log 3 = 1 log _4
2 2 3
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